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Abstract : In this result, from May, 2007 to January, 2008, important points for bird habitation in Mt. Chilgap
Provincial Park area (Cheonjang reservoir, climbing paths of Mt. Chilgap, Chilgap reservoir, and Janggok temple,
etc.) were established and investigated once every season. It was found that observed birds were 65species-4,999
individuals and dominant species were Anas poecilorhyncha(926 individuals, 18.52%), Emberiza elegans (553
individuals, 11.06%), Anas platyrhynchos (504 individuals, 10.08%), Paradoxornis webbianus (420 individuals,
8.40%), Passer montanus (358 individuals, 7.16%) (Table 1). By migratory features of birds, it was found that they
were 29 species of resident birds (44.62%), 22 species of winter migratory birds (33.85%), 12 species of summer
migratory birds (18.46%), and 2 species of passage birds (s3.08%). By seasons, it was found that there were 48
species-680 individuals in spring, 32 species-530 individuals in summer, 35 species-1,616 individuals in autumn, and
38 species-2200 individuals in winter. By investigation areas, it was found that there were 45 species-1,444
individuals in A area, 49 species-2,691 individuals in B areas, and 41 species-64 individuals in C area. The overall
species diversity was 3.02. It was found that the species diversity indexes by seasons were 3.31 in spring, 2.79 in
summer, 2.72 in autumn, and 2.52 in winter, and they were 3.05 in A area, 2.50 in B area, and 2.98 in C area, by
areas. As endangered species, 7 species including Aix galericulata, Anas formosa, Accipiter soloensis, Accipiter
gentilis, Buteo buteo, Falco tinnunculus, and Charadrius placidus were observed.
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Introduction
The environment has been damaged by ceaseless interferences
of human and development for convenience, and places
with graceful and beautiful figures among them were
assigned to national parks or provincial parts, or developed
to tourist sites (Kang and Ham, 2002).
Mt. Chilgap Provincial Park lies on borders of Daechi-
myeon, Jeongsan-myeon, and Jangpyeong-myeon of
Chungcheongnam-do. The height of Mt. Chilgap is 561m
and it is located in the center of Cheongyang-gun. It has
deep and steep valleys, and Ji stream and Inghwadal stream
flow around the valley to form 7 good places, so the name
of Chilgap was originated. In addition, it belongs to
Charyeong mountains, and around it, there are Hanti hill,
Daedeok-bong, Myeongdeok-bong, Mt. Mangwol, and Mt.
Jeonghye. As near streams, Daeji-stream, Janggok-stream,
Ji stream, Inghwadal stream, and Jungchu steam flow and
they join into Geum river(Chungcheongnam-do 1993).
Although the bird investigation for this area includes
beasts and birds (Won et al., 1979), spring season avifauna
in Mt. Chilgap area (Cho and Kim, 1993), the 2nd National
Survey on Natural Ecosystem (Cho and Kang 2002), Report
on natural ecosystem of Mt. Chilgap (Chungcheongnam-do
2000), it is true that there is no data on bird investigation
after that and they are very poor. Therefor, this research
intended to analyze the change trends of avifauna
inhabiting Mt. Chilgap Provincial Park area, to establish
ecological preservation measures and apply them as basic
data, and to seek future management measures of the Park.
Methods
Study area
Mt. Chilgap Provincial Park lies on southwest end of the
Charyeong mountain range and in the center of areaal space
of Chungcheongnam-do, and is located in 126
o
55'00''~
126
o
50'00''E and 36
o
26'30''~36
o
23'00''N in terms of the
longitude and the latitude. Its area is 32.642 km
2
 and in
terms of administrative district, it occupies 20.203 km
2
 in
Daechi-myeon, Cheongyang-gun, 3.557 km
2
 in Jangpyeong-
myeon, 1.542 km
2
 in Namyang-myeon, and 6.940 km
2
 in
Jeongsan-myeon.
In this result, from May, 2007 to January, 2008, important
points for bird habitation in Mt. Chilgap Provincial Park
area (Cheonjang reservoir, climbing paths, Chilgap reservoir,
and Janggok temple, etc.) were established and investigated
once every season (Fig. 1).
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Bird censuses
Species and individual numbers of birds observed within
right and left 25 m with naked eyes using a binoculars
(10×25, Nikon) or a telescope (×15~45, Nikon) were
identified from naked eye observation and their voices and
recorded in a log book with their investigation time,
surrounding environment, and appearing point. For these, a
point census method and a line transect method were
performed simultaneously, the visual field or whole visible
area through binoculars were regarded as the investigation
range, and the individual numbers were counted avoiding
overlapping (Bibby et al. 1992). The species name depended
on the 3rd National Environment Survey Guide (MOE, 2006).
Data analyses
Dominance (D): Indicates what species and how much
ratio of individual number occupies among avifauna in the
area as an index (Brower et al., 1990).
D=(ni/N)×100
N: total individual number
ni: individual number of the I th species
Species diversity (H'): Be calculated using Shannon -
Weaver function (Pielou, 1966) induced by information
theory of Margalef (1968)
H'=−ΣPi Ln Pi
(Pi = ni/N)
Results and Discussion
Overall avifauna
It was found that the birds observed in Mt. Chilgap
Provincial Park from May, 2007 to January, 2008 were
65species-4,999 individuals (Table 1). Dominant species
were Anas poecilorhyncha (926 individuals, 18.52%),
Emberiza elegans (553 individuals, 11.06%), Anas
platyrhynchos (504 individuals, 10.08%), Paradoxornis
webbianus (420 individuals, 8.40%), and Passer montanus
(358 individuals, 7.16%)(Table 1) and they were dominant
above 5% in the high rank. By migratory features of birds,
it was found that they were 29 species of resident birds
(44.62%), 22 species of winter migratory birds (33.85%),
12 species of summer migratory birds (18.46%), and 2
species of passage birds (3.08%) (Table 1).
Comparing the appearing species and individual numbers
with those of the past data (July, 1999~May, 2000)
(Chungcheongnam-do), total 56 species-2,007 individuals
in '99-'00 and 65 species-4,999 individuals in '07-'08 were
recorded and showed a tendency that both species and
individual number increased (Table 2). Seasonal change
showed a tendency that both in '99-'00 and '07-'08, the
species number was higher in spring season, but the
individual number was higher in winter season.
In case of species diversity and species richness, a
tendency to decrease in ’07-’08 was shown on the contrary
(Table 2). In case of dominant species also, a tendency that
Anas poecilorhyncha, and Anas platyrhynchos were
dominant was shown and it shows that there was no large
change in the environment from the past (Table 3).
Provided, from the results that species diversity and
species richness were reduced for large increase of species
and individual numbers, it was suggested that it was caused
by increase of waterbirds ratio from creation of artificial
reservoirs such as Chilgap reservoir. It was reported that the
most important factor affecting the species number of birds
was the area of forests, in the next number of surrounding
buildings, density of bush, and human interference gave
effects. In addition, it was found that in the forest with a
reservoir or a river in adjacent area, diversity and richness
of birds increase more (Tilghman 1987).
Actual states by seasons
The birds observed in the whole area of Chilgap Provincial
Park in spring season was 48 species-680 individuals, and
by areas, it was found that 32 species-296 individuals in A
area, 29 species-228 individuals in B area, 28 species-156
individuals in C area were observed and in A area, the most
species and individuals were recorded. Dominant species
were Parus major (72 individuals, 10.59%), Hypsipetes
amaurotis (56 individuals, 8.23%), Paradoxornis webbianus
(53 individuals, 7.79%), Parus palustris (44 individuals,
6.47%), Pica pica (38 individuals, 5.59%) (Table 1) and
they were dominant above 5% in the high rank. As summer
migratory birds and passages birds arrived, the most species
number than those of other season was recorded. The
species diversity was the highest as 3.31 (Table 1). 
Fig. 1. Investigation areas in Mt. Chilgap Provincial Park, A area : the
nothwest-northwest slope of Mt. Chilgal, B area: the Southeast slope
of Mt. Chilgal, and C area : around Mt. Chilgap (Daechi stream, Ji
stream)
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Table 1. Avifauna of Mt. Chilgap Provincial Park
No. Scientific name Korean name Spring Summer Autumn Winter Total Dom. (%) Mig.*
1 Podiceps ruficollis
논병아리
1 15 25 41 0.82 Res
2 Ardea cinerea
왜가리
15 6 3 4 28 0.56 Res
3 Egretta alba modesta
중대백로
20 16 36 0.72 SV
4 Egretta garzetta
쇠백로
19 17 36 0.72 SV
5 Bubulcus ibis
황로
8 14 22 0.44 SV
6 Butorides striatus
검은댕기해오라기
5 3 8 0.16 SV
7 Nycticorax nycticorax
해오라기
5 5 0.10 SV
8 Aix galericulata
원앙
2 16 21 14 53 1.06 Res
9 Anas formosa
가창오리
1 1 0.02 WV
10 Anas crecca
쇠오리
52 52 1.04 WV
11 Anas platyrhynchos
청둥오리
139 365 504 10.08 WV
12 Anas poecilorhyncha
흰뺨검둥오리
4 5 257 660 926 18.52 WV
13 Anas acuta
고방오리
2 2 0.04 WV
14 Accipiter soloensis
붉은배새매
7 3 10 0.20 SV
15 Accipiter gentilis
참매
2 2 0.04 WV
16 Buteo buteo
말똥가리
2 1 3 0.06 WV
17 Falco tinnunculus
황조롱이
1 2 1 4 0.08 Res
18 Phasianus colchicus
꿩
2 4 6 0.12 Res
19 Gallinula chloropus
쇠물닭
1 1 0.02 SV
20 Charadrius placidus
흰목물떼새
2 2 0.04 PM
21 Streptopelia orientalis
멧비둘기
28 31 38 44 141 2.82 Res
22 Cuculus fugax
매사촌
7 7 0.14 SV
23 Cuculus micropterus
검은등뻐꾸기]
9 9 0.18 SV
24 Cuculus canorus
뻐꾸기
3 3 0.06 SV
25 Cuculus saturatus
벙어리뻐꾸기
1 1 0.02 SV
26 Alcedo atthis
물총새
3 2 2 7 0.14 SV
27 Halcyon coromanda
호반새
2 2 0.04 SV
28 Eurystomus orientalis
파랑새
15 17 32 0.64 SV
29 Dendrocopos kizuki
쇠딱다구리
3 1 6 18 28 0.56 Res
30 Dendrocopos leucotos
큰오색딱다구리
1 3 4 0.08 Res
31 Dendrocopos major
오색딱다구리
1 1 2 4 0.08 Res
32 Picus canus
청딱다구리
1 1 2 0.04 Res
33 Hirundo rustica
제비
2 2 0.04 SV
34 Hirundo daurica
귀제비
16 16 0.32 SV
35 Motacilla cinerea
노랑할미새
14 1 15 0.30 Res
36 Motacilla alba
알락할미새
1 1 2 0.04 SV
37 Hypsipetes amaurotis
직박구리
56 15 87 46 204 4.08 Res
38 Lanius bucephalus
때까치
1 1 3 5 0.10 Res
39 Troglodytes troglodytes
굴뚝새
1 1 0.02 WV
40 Luscinia cyane
쇠유리새
3 3 0.06 SV
41 Phoenicurus auroreus
딱새
15 9 3 27 0.54 Res
42 Turdus pallidus
흰배지빠귀
23 1 1 25 0.50 SV
43 Paradoxornis webbianus
붉은머리오목눈이
53 104 127 136 420 8.40 Res
44 Phylloscopus coronatus
산솔새
1 1 2 0.04 SV
45 Regulus regulus
상모솔새
14 12 26 0.52 WV
46 Cyanoptila cyanomelana
큰유리새
2 2 0.04 SV
47 Aegithalos caudatus
오목눈이
9 5 74 59 147 2.94 Res
48 Parus palustris
쇠박새
44 17 40 49 150 3.00 Res
49 Parus ater
진박새
7 17 62 39 125 2.50 Res
50 Parus major
박새
72 14 48 56 190 3.80 Res
51 Parus varius
곤줄박이
6 7 59 15 87 1.74 Res
52 Sitta europaea
동고비
6 21 30 31 88 1.76 Res
53 Emberiza rustica
쑥새
2 22 24 0.48 WV
54 Emberiza elegans
노랑턱멧새
21 320 212 553 11.06 Res
55 Emberiza spodocephala
촉새
30 30 0.60 PM
56 Fringilla montifringilla
되새
5 5 0.10 WV
57 Coccothraustes coccothraustes
콩새
1 1 0.02 WV
58 Passer montanus
참새
51 98 70 139 358 7.16 Res
59 Sturnus cineraceus
찌르레기
17 2 19 0.38 Res
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The birds observed in the whole area of Chilgap Provincial
Park in summer season was 32 species-503 individuals, and
by areas, it was found that 21 species-172 individuals in A
area, 17 species-205 individuals in B area, 19 species-126
individuals in C area were observed and the most species in
A area and the most individuals in B area were recorded.
Dominant species occupied above 5% in the high rank in
order of Paradoxornis webbianus (104 individuals,
20.68%), Passer montanus (98 individuals, 19.48%), and
Streptopelia orientalis (31 individuals, 6.16%). The species
diversity was recorded as 2.79. As it was a season with the
most number of visitors in the Provincial Part for mountain
climbing and swimming, it seemed that relatively low
species and individual number were recorded from that
(Table 1).
The birds observed in the whole area of Chilgap Provincial
Park in autumn season was 35 species-1,616 individuals,
and by areas, it was found that 23 species-437 individuals
in A area, 23 species-883 individuals in B area, 22 species-
296 individuals in C area were observed and in B area, the
most species and individuals were recorded. Most
dominant species occupied above 5% in the high rank in
order of Emberiza elegans (320 individuals, 19.80%), Anas
poecilorhyncha (257 individuals, 15.90%), Anas platyrhynchos
(139 individuals, 8.60%), Paradoxornis webbianus (127
individuals, 7.86%), and Hypsipetes amaurotis (87
individuals, 5.38%). It seemed that by arrival of some
winter migratory birds(Anas poecilorhyncha, and Anas
platyrhynchos) the individual number increased. In
addition, increase of resident birds completing breeding
caused that (Table 1). 
The birds observed in the whole area of Chilgap Provincial
Park in winter season was 38 species-2,200 individuals, and
by areas, it was found that 25 species-539 individuals in A
area, 28 species-1,375 individuals in B area, 20 species-286
individuals in C area were observed and the most species
and individuals were recorded in A area. Dominant species
occupied above 5% in the high rank in order of Anas
poecilorhyncha (660 individuals, 30.00%), Anas platyrhynchos
(365 individuals, 16.59%), Emberiza elegans (212
individuals, 9.64%), Passer montanus (139 individuals,
6.32%), and Paradoxornis webbianus (136 individuals,
6.18%). The species diversity was the lowest as 2.52. It
seemed that large number of individuals in proportion to the
species number caused this result. In addition, as Cheonjang
reservoir, Dorim reservoir, and Sacheon reservoir as well as
Table 1. Continued
No. Scientific name Korean name Spring Summer Autumn Winter Total Dom. (%) Mig.*
60 Oriolus chinensis
꾀꼬리
14 8 22 0.44 SV
61 Garrulus glandarius
어치
21 10 9 11 51 1.02 Res
62 Cyanopica cyana
물까치
25 23 72 69 189 3.78 Res
63 Pica pica
까치
38 19 53 60 170 3.40 Res
64 Corvus corone
까마귀
2 4 19 25 0.50 Res
65 Corvus macrorhynchos
큰부리까마귀
16 17 33 0.66 Res
Number of Species 48 32 35 38 65
　
Number of Individuals 680 503 1,616 2,200 4,999
　
Species Diversity(H') 3.31 2.79 2.74 2.52 3.02
　
*Migration-Res: resident birds, WV: winter migratory birds, SV: summer migratory birds , PM: passage birds
Table 2. Comparison observations in Mt. Chilgap Provincial Park between in '99-'00 and in '07-'08
  Season
Item
99-00 07-08
Spring Summer Autumn Winter Total Spring Summer Autumn Winter Total
Number of Species 34 30 24 26 56 48 32 35 38 65
Number of Individuals 282 327 364 1,034 2,007 680 503 1,616 2,200 4,999
Species Diversity 3.10 2.98 2.66 2.73 3.13 3.31 2.79 2.74 2.52 3.02 
Richness 7.21 4.98 4.6 4.81 7.51 5.85 5.01 3.9 3.6 7.23
Table 3. Comparison dominant species in Mt. Chilgap Provincial Park between in '99-'00 and in '07-'08
 Season
Rank
99-00 07-08
Dominance Species Individuals (%) Dominance Species Individuals (%)
1 Anas poecilorhyncha  926(18.52%) Anas poecilorhyncha  216(12.52%)
2 Emberiza elegans  553(11.06%) Anas platyrhynchos  157(9.10%)
3 Anas platyrhynchos  504(10.08%) Aegithalos caudatus  124(7.19%)
4 Paradoxornis webbianus  420(8.40%) Streptopelia orientalis  123(7.13%)
5 Passer montanus  358(7.16%) Parus palustris  95(5.51%)
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Table 4. Avifauna by areas in the whole area of Chilgap Provincial Park
No. Scientific name Korean name Area-A Area-B Area-C Total Dom. (%)
1 Podiceps ruficollis
논병아리
6 25 10 41 0.82
2 Ardea cinerea
왜가리
3 11 14 28 0.56
3 Egretta alba modesta
중대백로
2 1 33 36 0.72
4 Egretta garzetta
쇠백로
6 2 28 36 0.72
5 Bubulcus ibis
황로
14 8 22 0.44
6 Butorides striatus
검은댕기해오라기
3 5 8 0.16
7 Nycticorax nycticorax
해오라기
5 5 0.10
8 Aix galericulata
원앙
43 5 5 53 1.06
9 Anas formosa
가창오리
1 1 0.02
10 Anas crecca
쇠오리
52 52 1.04
11 Anas platyrhynchos
청둥오리
452 52 504 10.08
12 Anas poecilorhyncha
흰뺨검둥오리
146 710 70 926 18.52
13 Anas acuta
고방오리
2 2 0.04
14 Accipiter soloensis
붉은배새매
1 7 2 10 0.20
15 Accipiter gentilis
참매
1 1 2 0.04
16 Buteo buteo
말똥가리
2 1 3 0.06
17 Falco tinnunculus
황조롱이
3 1 4 0.08
18 Phasianus colchicus
꿩
1 5 6 0.12
19 Gallinula chloropus
쇠물닭
1 1 0.02
20 Charadrius placidus
흰목물떼새
2 2 0.04
21 Streptopelia orientalis
멧비둘기
31 42 68 141 2.82
22 Cuculus fugax
매사촌
7 7 0.14
23 Cuculus micropterus
검은등뻐꾸기
8 1 9 0.18
24 Cuculus canorus
뻐꾸기
1 2 3 0.06
25 Cuculus saturatus
벙어리뻐꾸기
1 1 0.02
26 Alcedo atthis
물총새
3 4 7 0.14
27 Halcyon coromanda
호반새
2 2 0.04
28 Eurystomus orientalis
파랑새
3 21 8 32 0.64
29 Dendrocopos kizuki
쇠딱다구리
21 5 2 28 0.56
30 Dendrocopos leucotos
큰오색딱다구리
2 2 4 0.08
31 Dendrocopos major
오색딱다구리
3 1 4 0.08
32 Picus canus
청딱다구리
1 1 2 0.04
33 Hirundo rustica
제비
2 2 0.04
34 Hirundo daurica
귀제비
16 16 0.32
35 Motacilla cinerea
노랑할미새
4 2 9 15 0.30
36 Motacilla alba
알락할미새
1 1 2 0.04
37 Hypsipetes amaurotis
직박구리
94 60 50 204 4.08
38 Lanius bucephalus
때까치
1 1 3 5 0.10
39 Troglodytes troglodytes
굴뚝새
1 1 0.02
40 Luscinia cyane
쇠유리새
3 3 0.06
41 Phoenicurus auroreus
딱새
10 10 7 27 0.54
42 Turdus pallidus
흰배지빠귀
17 6 2 25 0.50
43 Paradoxornis webbianus
붉은머리오목눈이
111 174 135 420 8.40
44 Phylloscopus coronatus
산솔새
1 1 2 0.04
45 Regulus regulus
상모솔새
18 8 26 0.52
46 Cyanoptila cyanomelana
큰유리새
2 2 0.04
47 Aegithalos caudatus
오목눈이
70 43 34 147 2.94
48 Parus palustris
쇠박새
127 17 6 150 3.00
49 Parus ater
진박새
121 4 125 2.50
50 Parus major
박새
112 61 17 190 3.80
51 Parus varius
곤줄박이
53 34 87 1.74
52 Sitta europaea
동고비
88 88 1.76
53 Emberiza rustica
쑥새
22 2 24 0.48
54 Emberiza elegans
노랑턱멧새
114 357 82 553 11.06
55 Emberiza spodocephala
촉새
30 30 0.60
56 Fringilla montifringilla
되새
5 5 0.10
57 Coccothraustes coccothraustes
콩새
1 1 0.02
58 Passer montanus
참새
14 264 80 358 7.16
59 Sturnus cineraceus
찌르레기
10 9 19 0.38
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the newly established Chilgap reservoir in surrounding area
were favorite habitats preferred by waterbirds occupying a
large ratio in winter migratory birds, that caused the above
results (Table 1).
It was found that there were a tendency that most of species
and individual numbers, and species diversities increase by
seasons, but species richness was relatively low comparing
those in ’99-’00 by seasons. From that, it was suggested
that various construction and increase of visitors around the
provincial park caused de-stabilization of ecosystem. When
habitats of wild animals are being destructed by artificial
effects gradually, it may bring reduction of the habitat's
whole area, and isolation from miniaturization and division
into patches of remaining habitats, namely partitioning of
habitats (Harris 1984; Wilcove et al., 1986; Saunders et al.,
1991; Jeong and Won 1999). 
Avifauna by areas
In A area, which is the northwest area of Mt. Chilgap
Provincial Park including a course from Janggok temple,
through the top along the climbing paths, to Janggok
parking lots, Chilgap reservoir, and Mt. Chilgap Forest
Resort, total 45 species-1,444 individuals were observed,
and dominant species occupied above 5% in high rank in
order of Anas poecilorhyncha (146 individuals, 10.11%),
Parus palustris (127 individuals, 8.80%), Parus ater (121
individuals, 8.38%), Emberiza elegans (114 individuals,
7.89%), Parus major (112 individuals, 7.76%), Paradoxornis
webbianus (111 individuals, 7.69%), Hypsipetes amaurotis
(94 individuals, 6.51%), and Sitta europaea (88 individuals,
6.09%). Most of them were forest type birds and comprised
bird species living in bush, thicket, and forest edge (Table
4).
In B area, which is the southeast area of Mt. Chilgap
Provincial Park including from Cheonjang reservoir, Majae
hill, Nakji hill, and Jeongok hill, total 49 species-2,691
individuals were observed, which were the largest species
and individual number. It seems that as it has a lot of
mountains and small streams, where more than 2 habitats
are overlapped, an edge effect was caused from that.
Dominant species occupied above 5% in high rank in order
of Anas poecilorhyncha (710 individuals, 26.38%), Anas
platyrhynchos (452 individuals, 16.80%), Emberiza elegans
(357 individuals, 13.27%), Passer montanus (264 individuals,
9.81%), and Paradoxornis webbianus (174 individuals,
6.47%). The waterbirds such as Anas poecilorhyncha, and
Anas platyrhynchos were observed in Cheonjang reservoir
mostly and it is judged that most of them were individuals
passing the winter. In case of forest type birds, Large
number of them were observed in bush, thicket, and forest
edge (Table 4).
In C area, which is the river adjacent area including Ji
stream and Daechi stream flowing around Mt. Chilgap
Provincial Park, total 41 species-864 individuals were
observed, which were the smallest species and individual
number. It seems that as the most upstream part of the rivers
are dried up and frozen in autumn and winter season,
waterbrid population living there migrate to other areas.
Dominant species occupied above 5% in high rank in order
of Paradoxornis webbianus (135 individuals, 15.63%),
Emberiza elegans (82 individuals, 9.49%), Passer montanus
(80 individuals, 9.26%), Anas poecilorhyncha (70 individuals,
8.10%), Streptopelia orientalis (68 individuals, 7.87%),
Anas platyrhynchos (52 individuals, 6.02%), and Hypsipetes
amaurotis (50 individuals, 5.79%). It showed a tendency
that forest type birds were dominant in spite of river area. It
seems that while a lot of waterbirds are distributed in spring
and summer, in autumn and winter, the most water quantity
in the rivers are reduced or frozen, so relatively small
number of birds are observed in spite of seasons with large
distribution of waterbirds (Table 4).
Species diversity
Overall species diversity was relatively high, 3.02. It was
found that the species diversity indexes by seasons were
3.31 in spring, 2.79 in summer, 2.74 in autumn, and 2.52 in
winter, and it was the highest in spring and the lowest in
winter. By areas, they were 3.05 in A area, 2.50 in B area,
2.98 in C area, and showed a tendency that is high in A area
and low in B area. The recreation activities of visitors are
relative problems in environment of national parks, it is
difficult to achieve balance between efficient preservation
Table 4. Continued
No. Scientific name Korean name Area-A Area-B Area-C Total Dom. (%)
60 Oriolus chinensis
꾀꼬리
4 5 13 22 0.44
61 Garrulus glandarius
어치
27 13 11 51 1.02
62 Cyanopica cyana
물까치
51 102 36 189 3.78
63 Pica pica
까치
49 86 35 170 3.40
64 Corvus corone
까마귀
25 25 0.50
65 Corvus macrorhynchos
큰부리까마귀
33 33 0.66
Number of Species 45 49 41 65
Number of Individuals 1,444 2,691 864 4,999
Species Diversity(H') 3.05 2.50 2.98 3.02
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and use without systematic understand for cultural
resources of each visitor (Yoo et al., 2000). The reduction
of species diversity in B area in spring and winter season is
because concentration of visitors and frequent vehicle
passing in valleys and near good sights in spring caused
spreading of highly adaptive Parus majors and forest edge
species (Lee et al., 1989). It seems that it is because
waterbirds living in adjacent birds are concentrated at
Cheonjang reservoir from freezing (Fig. 2).
Endangered species
As endangered species, 7 species including Aix galericulata,
Anas formosa, Accipiter soloensis, Accipiter gentilis, Buteo
buteo, Falco tinnunculus, and Charadrius placidus were
observed (Table 5).
As natural monuments, Accipiter soloensis (Natural
Monument No. 323-2) was observed in Ji stream,
Cheonjang reservoir, and Janggok temple, 7 individuals in
spring and 3 individuals in summer, Falco tinnunculus
(Natural Monument No. 323-8) was observed in whole area
of Cheonjang reservoir and Ji stream, 1 individual in
spring, 2 individuals in autumn, and 1 individual in winter,
and Aix galericulata (Natural Monument No. 327) was
observed in whole area of Ji stream and Cheonjang
reservoir, 2 individuals in spring, 17 individuals in summer,
21 individuals in autumn, and 14 individuals in winter.
As endangered species, Charadrius placidus (2nd grade
extinction crisis) was observed in adjacent Ji stream, 2
individuals in winter, Anas formosa (2nd grade extinction
crisis) in Cheonjang reservoir area, 1 individual in winter,
Buteo buteo (2nd grade extinction crisis) was observed in Ji
stream bridge and area around Mt. Chilgap parking lots, 2
individuals in autumn and 1 individual in winter. Accipiter
gentilis (Natural Moment No. 323-1, 2nd grade extinction
crisis), which is a natural moment and 2nd grade extinction
crisis), was observed in Jicheon ri apicultural lands and area
around Mt. Chilgap parking lots, 2 individuals in autumn.
Comparison with other national parks
Comparing appearing species and individual numbers with
those of other national parks, it was found that Mt. Daedun
by Hong et al. (2006) had 31 species-137 individuals in
spring, 22 species-99 individuals in summer, and 20 species-
359 individuals in winter. Mt. Kyeryong by Lee et al.
(2001) had 46 species-137 individuals in spring, 39 species-
429 individuals in summer, and 32 species-614 individuals
in winter. Mt. Halla by Jeon et al. (2006) had 26 species-
540 individuals in spring, 30 species-607 individuals in
summer, and 22 species-1,176 individuals in winter (Table
6). Concerning changing pattern of species and individual
numbers, the species number showed generally similar
tendencies, but Mt. Halla had small number in spring and in
this research, relatively small species number. The individual
number showed wholly similar tendencies (Table 6).
In case of dominant species, Mt. Daedun by Hong et al.
(2006) showed in order of Parus major, Parus palustris,
Hypsipetes amaurotis, Paradoxornis webbianus, Aegithalos
caudatus, and Corvus corone orientalis, and Mt Halla by
Jeon et al. (2006) showed in order of Corvus macrorhynchos,
Hypsipetes amaurotis, Carduelis sinica ussuriensis, Corvus
corone orientalis, Parus varius varius, Parus major,
Hirundo rustica, and Emberiza elegans (Table 7).
While most similar level was shown with those of Mt.
Kyeryong most near to this area than other areas’, it was
found that there were large variation in individual number.
It seemed to be affected by newly established artificial
reservoir and it was judged that it was caused by that the
dominant species were waterbirds different from other
areas. In Mt. Halla, it is originated from regional difference
of an island that Corvus macrorhynchos was shown as the
most dominant species and Paradoxornis webbianus,
Fig. 2. Comparison of species diversity by areas in each
investigation period.
Table 5. Avifauna in whole area of Mt. Chilgap Provincial Park
No. Scientific name Korean name A Natural Monument Endangered Species Individuals
1 Aix galericulata
원앙
327 - 53
2 Anas formosa
가창오리
- II 1
3 Accipiter soloensis
붉은배새매
323-2 - 10
4 Accipiter gentilis
참매
323-1 II 2
5 Buteo buteo
말똥가리
- II 3
6 Falco tinnunculus
황조롱이
323-8 - 4
7 Charadrius placidus
흰목물떼새
- II 2
Total 4 4 75
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which was observed in all other areas, were not observed.
Like these, it seems that the environment of Mt. Chilgap
maintains good environment from record of relatively large
species and individual number that those of other national
parks. However, it is an actual state that construction of
reservoirs, forest roads, and roads under construction and
indiscreet recreation destroy them gradually. It is judged to
be required to reduce environmental damages as possible
through expert’s advices and to limit visitor’s number and
manage them to prevent concentration into one place
through theme trip. In addition, it seems to be necessary to
arrange eco-guides or ecological management persons in
adjacent areas, to give environmental training to make the
importance of Mt. Chilgap recognized, and to manage them
by performing continuous environmental monitoring by
classification groups.
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